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Recommendations

Major Recommendations
Note from the National Guideline Clearinghouse: This guideline was developed by the National Clinical Guideline Centre (NCGC) on behalf of the
National Institute for Health and Care Excellence (NICE). See the "Availability of Companion Documents" field for the full version of this guidance
and related appendices.

The wording used in the recommendations in this guideline (for example, words such as 'offer' and 'consider') denotes the certainty with which the
recommendation is made (the strength of the recommendation) and is defined at the end of the "Major Recommendations" field.

The tests covered by this guideline are:

Chest X-ray
Echocardiography (resting)
Electrocardiography (ECG; resting)
Full blood count (haemoglobin, white blood cell count and platelet count)
Glycated haemoglobin (HbA1c) testing
Haemostasis tests
Kidney function (estimated glomerular filtration rate, electrolytes, creatinine and sometimes urea levels)
Lung function tests (spirometry, including peak expiratory flow rate, forced vital capacity and forced expiratory volume) and arterial blood



gas analysis
Polysomnography
Pregnancy testing
Sickle cell disease/trait tests
Urine tests

The recommendations were developed in relation to the following comorbidities:

Cardiovascular
Diabetes
Obesity
Renal
Respiratory

Recommendations Relevant for All Types of Surgery

Communication

When offering tests before surgery, give people information in line with recommendations (including those on consent and capacity) made in the
NICE guideline on patient experience in adult NHS services .

Ensure that the results of any preoperative tests undertaken in primary care are included when referring people for surgical consultation.

Considering Existing Medicines

Take into account any medicines people are taking when considering whether to offer any preoperative test.

Pregnancy Tests

On the day of surgery, sensitively ask all women of childbearing potential whether there is any possibility they could be pregnant.

Make sure women who could possibly be pregnant are aware of the risks of the anaesthetic and the procedure to the fetus.

Document all discussions with women about whether or not to carry out a pregnancy test.

Carry out a pregnancy test with the woman's consent if there is any doubt about whether she could be pregnant.

Develop locally agreed protocols for checking pregnancy status before surgery.

Make sure protocols are documented and audited, and in line with statutory and professional guidance.

Sickle Cell Disease or Sickle Cell Trait Tests

Do not routinely offer testing for sickle cell disease or sickle cell trait before surgery.

Ask the person having surgery if they or any member of their family have sickle cell disease.

If the person is known to have sickle cell disease and has their disease managed by a specialist sickle cell service, liaise with this team before
surgery.

HbA1c Testing for People without Diagnosed Diabetes

Do not routinely offer HbA1c testing before surgery to people without diagnosed diabetes.

HbA1c Testing for People with Diabetes

People with diabetes who are being referred for surgical consultation from primary care should have their most recent HbA1c test results included
in their referral information.

Offer HbA1c testing to people with diabetes having surgery if they have not been tested in the last 3 months.

Urine Tests

Do not routinely offer urine dipstick tests before surgery.
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Consider microscopy and culture of midstream urine sample before surgery if the presence of a urinary tract infection would influence the decision
to operate.

Chest X-ray

Do not routinely offer chest X-rays before surgery.

Echocardiography

Do not routinely offer resting echocardiography before surgery.

Consider resting echocardiography if the person has:

A heart murmur and any cardiac symptom (including breathlessness, pre-syncope, syncope or chest pain) or
Signs or symptoms of heart failure

Before ordering the resting echocardiogram, carry out a resting electrocardiogram (ECG) and discuss the findings with an anaesthetist.

Recommendations for Specific Surgery Grades (Minor, Intermediate, and Major or Complex) and American Society of Anesthesiologists (ASA)
Grades

See tables and recommendations in the original guideline document.

Definitions

Strength of Recommendation

Some recommendations can be made with more certainty than others. The Guideline Development Group (GDG) makes a recommendation based
on the trade-off between the benefits and harms of an intervention, taking into account the quality of the underpinning evidence. For some
interventions, the GDG is confident that, given the information it has looked at, most patients would choose the intervention. The wording used in
the recommendations in this guideline denotes the certainty with which the recommendation is made (the strength of the recommendation).

Interventions That Must (or Must Not) Be Used

The GDG usually uses 'must' or 'must not' only if there is a legal duty to apply the recommendation. Occasionally the GDG uses 'must' (or 'must
not') if the consequences of not following the recommendation could be extremely serious or potentially life threatening.

Interventions That Should (or Should Not) Be Used – a 'Strong' Recommendation

The GDG uses 'offer' (and similar words such as 'refer' or 'advise') when confident that, for the vast majority of patients, an intervention will do
more good than harm, and be cost effective. Similar forms of words (for example, 'Do not offer…') are used when the GDG is confident that an
intervention will not be of benefit for most patients.

Interventions That Could Be Used

The GDG uses 'consider' when confident that an intervention will do more good than harm for most patients, and be cost effective, but other
options may be similarly cost effective. The choice of intervention, and whether or not to have the intervention at all, is more likely to depend on the
patient's values and preferences than for a strong recommendation, and so the healthcare professional should spend more time considering and
discussing the options with the patient.

Clinical Algorithm(s)
A National Institute for Health and Care Excellence (NICE) pathway titled "Preoperative tests overview" is available from the NICE Web site 

.

Scope

Disease/Condition(s)
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Conditions that require elective surgery with or without comorbid cardiovascular, respiratory, or renal disease; diabetes; or obesity

Guideline Category
Evaluation

Clinical Specialty
Anesthesiology

Cardiology

Hematology

Internal Medicine

Nephrology

Nursing

Pathology

Pediatrics

Pulmonary Medicine

Surgery

Intended Users
Advanced Practice Nurses

Health Care Providers

Health Plans

Hospitals

Nurses

Patients

Physician Assistants

Physicians

Guideline Objective(s)
To provide recommendations on the use of preoperative tests for elective surgery

Target Population
Adults and young people (over 16 years old) who are American Society of Anesthesiologists (ASA) grade 1 to 4 (see table in the original
guideline document); who may have one or more of the following comorbidities: cardiovascular, respiratory, renal, diabetes or obesity; and who
are having minor, intermediate, or major or complex elective surgery

Note: Populations not covered by this guideline are:

Children and young people (0 to 16 years)



Pregnant women
Adults who are ASA2 or above, with comorbidities other than cardiovascular, respiratory, renal, diabetes or obesity
People having cardiothoracic or neurosurgery

Interventions and Practices Considered
1. Pregnancy testing
2. Glycated haemoglobin (HbA1c) test in people with or without diagnosed diabetes
3. Urinalysis
4. Chest X-ray
5. Resting echocardiography
6. Resting electrocardiography (ECG)
7. Full blood count (haemoglobin, white blood cell count and platelet count)
8. Haemostasis tests
9. Kidney function tests (estimated glomerular filtration rate, electrolytes, creatinine and sometimes urea levels)

10. Lung function (spirometry, including peak expiratory flow rate, forced vital capacity and forced expiratory volume) and arterial blood gas
analysis

11. Polysomnography
12. Providing patients with information and obtaining patient consent
13. Communicating test results
14. Considering existing medicines before offering preoperative tests

Note: Sickle cell tests are considered but not recommended. Not all of the listed tests are recommended routinely; see the "Major Recommendations" section and the original guideline
document for context.

Major Outcomes Considered
All-cause mortality
Change in healthcare management (for example cancellation of surgery)
Complications related to surgery
Length of hospital stay after an operation
Hospital readmission
Adverse events caused by testing
Health related quality of life
Intensive care/high dependency unit admission
Cost-effectiveness

Methodology

Methods Used to Collect/Select the Evidence
Hand-searches of Published Literature (Primary Sources)

Hand-searches of Published Literature (Secondary Sources)

Searches of Electronic Databases

Description of Methods Used to Collect/Select the Evidence
Note from the National Guideline Clearinghouse (NGC): This guideline was developed by the National Clinical Guideline Centre (NCGC) on
behalf of the National Institute for Health and Care Excellence (NICE). See the "Availability of Companion Documents" field for the full version of
this guidance and related appendices.

Developing the Review Questions and Outcomes



Review questions were developed in a PICO framework (patient, intervention, comparison and outcome) for intervention reviews and using
population, presence or absence of factors under investigation (for example, prognostic factors) and outcomes for prognostic reviews.

This use of a framework guided the literature searching process, critical appraisal and synthesis of evidence, and facilitated the development of
recommendations by the Guideline Development Group (GDG). The review questions were drafted by the NCGC technical team and refined and
validated by the GDG. The questions were based on the key clinical areas identified in the scope (see Appendix A).

A total of 17 review questions were identified.

Full literature searches, critical appraisals and evidence reviews were completed for all the specified review questions.

Searching for Evidence

Clinical Literature Search

Systematic literature searches were undertaken to identify all published clinical evidence relevant to the review questions. Searches were
undertaken according to the parameters stipulated within the NICE guidelines manual (see the "Availability of Companion Documents" field).
Databases were searched using relevant medical subject headings, free-text terms and study-type filters where appropriate. Studies published in
languages other than English were not reviewed. Where possible, searches were restricted to articles published in English. All searches were
conducted in MEDLINE, EMBASE, and The Cochrane Library. All searches were updated on 8 July 2015. Papers published after this date were
not considered.

Search strategies were quality assured by cross-checking reference lists of highly relevant papers, analysing search strategies in other systematic
reviews, and asking GDG members to highlight any additional studies. Any additional papers identified were ordered by the technical team and
assessed for inclusion in the full guideline. The review questions, the study types applied, the databases searched and the years covered can be
found in Appendix G.

The titles and abstracts of records retrieved by the searches were sifted for relevance, with potentially significant publications obtained in full text.
These were assessed against the inclusion criteria.

During the scoping stage, a search was conducted for guidelines and reports on the Web sites listed below, from organisations relevant to the
topic. Searching for unpublished literature was not undertaken. All references sent by stakeholders were considered.

Guidelines International Network database (www.g-i-n.net )
National Guideline Clearinghouse (NGC) (www.guideline.gov )
National Institute for Health and Care Excellence (NICE) (www.nice.org.uk )
National Health Service (NHS) Evidence Search (www.evidence.nhs.uk )
Turning Research Into Practice (TRIP) database (https://www.tripdatabase.com )
BMJ Clinical Evidence (http://clinicalevidence.bmj.com )
Database of Uncertainties about the Effects of Treatments (DUETS) (https://www.library.nhs.uk/duets/ )
Centre for Reviews and Dissemination (CRD) (http://www.york.ac.uk/crd/ )
PROSPERO (International prospective register of systematic reviews) (http://www.crd.york.ac.uk/PROSPERO/ )

Health Economic Literature Search

Systematic literature searches were also undertaken to identify health economic evidence within published literature relevant to the review
questions. The evidence was identified by conducting a broad search relating to elective surgery in the NHS Economic Evaluation Database (NHS
EED), the Health Technology Assessment database (HTA) and the Health Economic Evaluations Database (HEED) with no date restrictions.
Additionally, the search was run on MEDLINE and EMBASE using a specific economic filter, from 2012, to ensure recent publications that had
not yet been indexed by the economic databases were identified. This was supplemented by additional searches that looked for economic papers
specifically relating to cardiopulmonary exercise testing on Medline, EMBASE, the NHS Economic Evaluations Database, the Health Technology
Assessment database and the Health Economic Evaluation Database, as it became apparent that some papers in this area were not being identified
through the first search. Studies published in languages other than English were not reviewed. Where possible, searches were restricted to articles
published in English.

The health economic search strategies are included in Appendix G. All searches were updated on 8 July 8 2015. Papers published after this date
were not considered.

Evidence of Effectiveness
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The tasks of the research fellow are listed below. The research fellow:

Identified potentially relevant studies for each review question from the relevant search results by reviewing titles and abstracts, and deciding
which should be ordered as full papers. Full papers were then obtained.
Reviewed full papers against pre-specified inclusion/exclusion criteria to identify studies that addressed the review question in the
appropriate population, and reported on outcomes of interest (see Appendix C for clinical review protocols).

Inclusion and Exclusion Criteria

The inclusion and exclusion of studies was based on the clinical review protocols, which can be found in Appendix C. Excluded studies by review
question (with the reasons for their exclusion) are listed in Appendix K. The GDG was consulted about any uncertainty regarding inclusion or
exclusion.

The key population inclusion criteria were:

Adults and young people (over 16 years of age) classified as patients who are American Society of Anesthesiologists (ASA) grade 1–4
undergoing elective surgery
The guideline covers selected comorbidities: cardiovascular, respiratory, renal, obesity, diabetes

The key population exclusion criteria were:

Children and young people (0–16 years old)
Cardiovascular and neurological surgery
Other comorbidities
Pregnant women

Randomised trials, non-randomised trials, and observational studies (including diagnostic or prognostic studies) were included in the evidence
reviews as appropriate.

Conference abstracts were not automatically excluded from the review but were initially assessed against the inclusion criteria and further
processed only if no other full publication was available for that review question, in which case the authors of the selected abstracts were contacted
for further information. No relevant conference abstracts were identified for this guideline. Literature reviews, posters, letters, editorials, comment
articles, unpublished studies and studies not in English were excluded. The clinical review protocols are presented in Appendix C.

Type of Studies

Randomised trials, non-randomised trials, and observational studies (including prognostic studies) were included in the evidence reviews as
appropriate.

Randomised controlled trials (RCTs) were not included within this guideline as no studies meeting the PICO were found. Non-randomised studies
were found for the resting echocardiography, cardiopulmonary exercise testing (CPET) and polysomnography evidence reviews but none were
presented as a combined meta-analysis. The GDG considered the quality of evidence and made recommendations on observational data where
appropriate (for example resting echocardiography).

Where comparative studies were absent or not considered to be of sufficient quality, prognostic reviews with RCTs, pooled analysis of patient
level data, and retrospective cohort or prospective cohort studies were included. Case-control studies were excluded because of their high risk of
recall bias. Recommendations for resting electrocardiography (ECG), glycated haemoglobin (HbA1c) and all tests included in the HTA 2012
report were informed by prognostic reviews.

Evidence of Cost-effectiveness

The GDG is required to make decisions based on the best available evidence of both clinical and cost-effectiveness. Guideline recommendations
should be based on the expected costs of the different options in relation to their expected health benefits (that is, their "cost-effectiveness") rather
than the total implementation cost. Thus, if the evidence suggests that a strategy provides significant health benefits at an acceptable cost per patient
treated, it should be recommended even if it would be expensive to implement across the whole population.

Evidence on cost-effectiveness related to the key clinical issues being addressed in the guideline was sought. The health economist:

Undertook a systematic review of the published economic literature
Undertook new cost-effectiveness analysis in priority areas



Literature Review

The health economist:

Identified potentially relevant studies for each review question from the economic search results by reviewing titles and abstracts. Full papers
were then obtained.
Reviewed full papers against pre-specified inclusion and exclusion criteria to identify relevant studies

Inclusion and Exclusion Criteria

Full economic evaluations (studies comparing costs and health consequences of alternative courses of action: cost–utility, cost-effectiveness, cost–
benefit and cost–consequences analyses) and comparative costing studies that addressed the review question in the relevant population were
considered potentially includable as economic evidence.

Studies that only reported cost per hospital (not per patient), or only reported average cost-effectiveness without disaggregated costs and effects,
were excluded. Literature reviews, abstracts, posters, letters, editorials, comment articles, unpublished studies and studies not in English were
excluded. Studies published before 1999 and studies from non-Organisation for Economic Co-operation and Development (OECD) countries or
the USA were also excluded, on the basis that the applicability of such studies to the present UK NHS context is likely to be too low for them to
be helpful for decision-making.

Remaining studies were prioritised for inclusion based on their relative applicability to the development of this guideline and the study limitations.
For example, if a high quality, directly applicable UK analysis was available, then other less relevant studies may not have been included. Where
exclusions occurred on this basis, this is noted in the relevant section.

For more details about the assessment of applicability and methodological quality see Table 9 in the full version of the guideline and the economic
evaluation checklist (Appendix G of the NICE guidelines manual 2012) and the health economics review protocol in Appendix D.

When no relevant economic studies were found from the economic literature review, relevant UK National Health Service (NHS) unit costs
related to the compared interventions were presented to the GDG to inform the possible economic implications of the recommendations.

Number of Source Documents
See Appendix E: Clinical Article Selection and F: Economic Article Selection (see the "Availability of Companion Documents" field) for detailed
flow charts on the article selection process, including total number of records identified through database searching, records screened, records
excluded, full-text articles assessed for eligibility, studies included in review, and studies excluded from review.

Methods Used to Assess the Quality and Strength of the Evidence
Weighting According to a Rating Scheme (Scheme Given)

Rating Scheme for the Strength of the Evidence
Overall Quality of Outcome Evidence in Grading of Recommendations Assessment, Development and Evaluation (GRADE)

Level Description

High Further research is very unlikely to change confidence in the estimate of effect.

Moderate Further research is likely to have an important impact on confidence in the estimate of effect and may change the estimate.

Low Further research is very likely to have an important impact on confidence in the estimate of effect and is likely to change the
estimate.

Very Low Any estimate of effect is very uncertain.

Methods Used to Analyze the Evidence



Meta-Analysis

Systematic Review with Evidence Tables

Description of the Methods Used to Analyze the Evidence
Note from the National Guideline Clearinghouse (NGC): This guideline was developed by the National Clinical Guideline Centre (NCGC) on
behalf of the National Institute for Health and Care Excellence (NICE). See the "Availability of Companion Documents" field for the full version of
this guidance and related appendices.

Evidence of Effectiveness

The tasks of the research fellow are listed below. The research fellow:

Critically appraised relevant studies using the appropriate study design checklists as specified in The Guidelines Manual (see the "Availability
of Companion Documents" field).
Critically appraised relevant studies with a prognostic study design using the NCGC checklist.
Extracted key information about interventional study methods and results using Evibase, NCGC purpose-built software. Evibase produces
summary evidence tables, with critical appraisal ratings. Key information about non-interventional study methods and results were manually
extracted onto standard evidence tables and critically appraised separately (see Appendix H for the clinical evidence tables).
Generated summaries of the evidence by outcome. Outcome data was combined, analysed and reported according to study design:

Randomised data were meta-analysed where appropriate and reported in Grading of Recommendations Assessment, Development
and Evaluation (GRADE) profiles.
Observational data were presented as a range of values in GRADE profiles.
Prognostic data were meta-analysed where appropriate and reported in GRADE profiles.

A sample of a minimum of 20% of the abstract lists of the first three sifts by new reviewers were double sifted by a senior research fellow.
As no papers were missed by any reviewers, no further double sifting was carried out. All of the evidence reviews were quality assured by a
senior research fellow. This included checking:

Papers were included or excluded appropriately
A sample of the data extractions
Correct methods were used to synthesise data
A sample of the risk of bias assessments

Methods of Combining Clinical Studies

Data Synthesis for Intervention Reviews

Where possible, meta-analyses were conducted to combine the data from the studies for each of the outcomes in the review question using
RevMan5 software.

All analyses were stratified by surgery grade, American Society of Anesthesiologists (ASA) grade (grades 1–4), and comorbidity (cardiovascular,
respiratory, renal, obesity, diabetes) where reported, which meant that strata were not combined and analysed together.

Analysis of Different Types of Data

See Section 4.6.3.1 of the full version of the guideline for details regarding analysis of different types of data including dichotomous outcomes,
continuous outcomes, generic inverse variance, heterogeneity, and complex analysis/further analysis.

Data Synthesis for Prognostic Factor Reviews

A variety of prognostic effect measures were extracted from papers, depending on the type of outcome.

For binary outcomes, odds ratios (ORs), risk ratios (RRs) or hazard ratios (HRs) (with their 95% confidence intervals) for the independent effect
of each prognostic factors on the outcome were extracted. Beta coefficients for dichotomous outcomes were normally converted to an OR by
taking the anti-natural logarithm of the beta coefficient (as beta coefficient = ln OR).

For continuous outcomes the beta coefficients (or standardised beta coefficients) with their 95% confidence intervals for the independent effect of
each prognostic factor were extracted.



Randomized controlled trials (RCTs), pooled analysis of patient level data, and prospective or retrospective cohort studies were included.

All non-RCT studies were required to have considered all key confounders previously identified by the Guideline Development Group (GDG) at
the protocol stage for that outcome. For a key confounder to be regarded as having been adequately considered, it would have to have been
included in the multivariable analysis (although in a step-wise model it would not necessarily have to be present in the final model) or would have to
have been shown to be matched across risk factor or outcome groups at baseline. Moreover, the GDG identified several additional confounders
for each prognostic protocol: these were desired and studies were not necessarily excluded if these were not adequately considered in final
analysis. Univariate analysis was excluded from the final guideline.

If more than one study covered the same combination of population, risk factor and outcome then meta-analysis was used to pool results. Meta-
analysis was carried out using the generic inverse variance function on Review Manager using fixed effects. Heterogeneity was assessed using the
same criteria as for intervention studies, with an I² of 50% to 74% representing serious inconsistency and an I² of >75% representing very serious
inconsistency. If serious or very serious heterogeneity existed, then subgrouping strategies were based on pre-specified subgrouping criteria as for
interventional reviews. If subgrouping failed to explain heterogeneity, then the random effects model was used.

Where evidence was not meta-analysed because studies differed in population, outcome or risk factors then no alternative pooling strategies were
carried out, on the basis that such pooling would have little meaning. Results from single studies were presented.

Studies of lower risk of bias were preferred, taking into account the analysis and the study design. In particular, prospective cohort studies were
preferred if they reported multivariable analyses, which adjusted for the key confounders identified by the GDG at the protocol stage for that
outcome.

Appraising the Quality of Evidence by Outcomes

Interventional Studies

The evidence for outcomes from the included observational studies were evaluated and presented using an adaptation of the 'Grading of
Recommendations Assessment, Development and Evaluation (GRADE) toolbox' developed by the international GRADE working group 

. The software (GRADEpro) developed by the GRADE working group was used to assess the quality of each outcome,
taking into account individual study quality and the meta-analysis results.

Each outcome was first examined for each of the quality elements listed and defined in Table 5 in the full version of the guideline.

Details of how the four main quality elements (risk of bias, indirectness, inconsistency and imprecision) were appraised for each outcome and are
detailed in Section 4.6.4.1 in the full version of the guideline. Publication or other bias was only taken into consideration in the quality assessment if
it was apparent.

Overall Grading of the Quality of Clinical Evidence

Once an outcome had been appraised for the main quality elements, as above, an overall quality grade was calculated for that outcome. The
scores from each of the main quality elements (0, -1 or -2) were summed to give a score that could be anything from 0 (the best possible) to -8
(the worst possible). However, scores were capped at -3. This final score was then applied to the starting grade that had originally been applied to
the outcome by default, based on study design. For example, all RCTs started as HIGH and the overall quality became MODERATE, LOW or
VERY LOW if the overall score was -1, -2 or -3 points respectively. The significance of these overall ratings is explained in Table 7 in the full
version of the guideline. The reasons or criteria used for downgrading were specified in the footnotes of the GRADE tables.

On the other hand, observational interventional studies started at LOW, and so a score of -1 would be enough to take the grade to the lowest level
of VERY LOW. Observational studies could, however, be upgraded if there was: a large magnitude of effect, a dose-response gradient, and if all
plausible confounding would reduce a demonstrated effect.

Prognostic Studies

The quality of evidence for prognostic studies was evaluated according to the criteria given in Table 6 in the full version of the guideline. If data
were meta-analysed the quality for pooled studies was presented. If the data was not pooled then a quality rating was presented for each study. A
modified GRADE methodology was used for prognostic studies, considering risk of bias, indirectness, inconsistency and imprecision (defined in
the full version of the guideline.)

Risk of Bias

The quality of evidence for prognostic studies was evaluated according to the criteria given in Table 8 in the full version of the guideline.
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Assessing Clinical Importance

The GDG assessed the evidence by outcome in order to determine if there was, or potentially was, a clinically important benefit, a clinically
important harm or no clinically important difference between interventions. To facilitate this, binary outcomes were converted into absolute risk
differences (ARDs) using GRADEpro software: the median control group risk across studies was used to calculate the ARD and its 95%
confidence interval from the pooled risk ratio.

Quality rating started at HIGH for prospective studies, and each major limitation (see Table 6 in the full version of the guideline) brought the rating
down by one increment to a minimum grade of LOW, as explained for interventional studies.

This assessment was carried out by the GDG for each critical outcome, and an evidence summary table was produced to compile the GDG's
assessments of clinical importance per outcome, alongside the evidence quality and the uncertainty in the effect estimate (imprecision).

Evidence Statements

Evidence statements are summary statements that are presented after the GRADE profiles, summarising the key features of the clinical
effectiveness evidence presented. The wording of the evidence statements reflects the certainty or uncertainty in the estimate of effect. The
evidence statements are presented by outcome and encompass the following key features of the evidence:

The number of studies and the number of participants for a particular outcome
An indication of the direction of effect (if one treatment is beneficial or harmful compared to the other, or whether there is no difference
between the 2 tested treatments)
A description of the overall quality of evidence (GRADE overall quality)

Evidence of Cost-effectiveness

The GDG is required to make decisions based on the best available evidence of both clinical and cost-effectiveness. Guideline recommendations
should be based on the expected costs of the different options in relation to their expected health benefits (that is, their "cost-effectiveness") rather
than the total implementation cost. Thus, if the evidence suggests that a strategy provides significant health benefits at an acceptable cost per patient
treated, it should be recommended even if it would be expensive to implement across the whole population.

Evidence on cost-effectiveness related to the key clinical issues being addressed in the guideline was sought. The health economist:

Undertook a systematic review of the published economic literature
Undertook new cost-effectiveness analysis in priority areas

Literature Review

The health economist:

Critically appraised relevant studies using the economic evaluations checklist as specified in the NICE guidelines manual.
Generated summaries of the evidence in NICE economic evidence profiles (included in the relevant chapter for each review question) – see
below for details.

NICE Economic Evidence Profiles

The NICE economic evidence profile has been used to summarise cost and cost-effectiveness estimates. The economic evidence profile shows an
assessment of applicability and methodological quality for each economic evaluation, with footnotes indicating the reasons for the assessment.
These assessments were made by the health economist using the economic evaluation checklist from the NICE guidelines manual. It also shows the
incremental costs, incremental effects (for example, quality-adjusted life years [QALYs]) and incremental cost-effectiveness ratio for the base case
analysis in the evaluation, as well as information about the assessment of uncertainty in the analysis. See Table 9 in the full version of the guideline
for more details. If a non-UK study was included in the profile, the results were converted into pounds sterling using the appropriate purchasing
power parity.

Undertaking New Health Economic Analysis

As well as reviewing the published economic literature for each review question, new economic analysis was planned to be undertaken by the
health economist in selected areas. Priority areas for new health economic analysis were agreed by the GDG after formation of the review
questions and consideration of the available health economic evidence.

Given the lack of clinical evidence in other review areas, the GDG identified polysomnography as the highest priority area for original economic



modelling. Initial scoping searches did not identify any studies assessing the cost-effectiveness of polysomnography in the preoperative setting.
Given the cost of polysomnography and the high prevalence of obstructive sleep apnoea, the GDG felt that polysomnography could be assigned
high priority for original economic modelling, subject to the results of the clinical review.

However due to insufficient clinical and cost-effective evidence, original economic analysis was deemed unfeasible. In the absence of original
economic analysis, unit costs of preoperative testing for polysomnography were presented to inform recommendations (see section 9.6 of the full
version of the guideline).

Cost-effectiveness Criteria
NICE's report 'Social value judgements: principles for the development of NICE guidance' sets out the principles that GDGs should consider when
judging whether an intervention offers good value for money. In general, an intervention was considered to be cost-effective if either of the
following criteria applied (given that the estimate was considered plausible):

The intervention dominated other relevant strategies (that is, it was both less costly in terms of resource use and more clinically effective
compared with all the other relevant alternative strategies), or
The intervention cost less than £20,000 per QALY gained compared with the next best strategy

If the GDG recommended an intervention that was estimated to cost more than £20,000 per QALY gained, or did not recommend one that was
estimated to cost less than £20,000 per QALY gained, the reasons for this decision are discussed explicitly in the 'Recommendations and link to
evidence' section of the relevant chapter, with reference to issues regarding the plausibility of the estimate or to the factors set out in 'Social value
judgements: principles for the development of NICE guidance'.

If a study reported the cost per life year gained but not QALYs, the cost per QALY gained was estimated by multiplying by an appropriate utility
estimate to aid interpretation. The estimated cost per QALY gained is reported in the economic evidence profile with a footnote detailing the life
years gained and the utility value used. When QALYs or life years gained are not used in the analysis, results are difficult to interpret unless one
strategy dominates the others with respect to every relevant health outcome and cost.

In the Absence of Economic Evidence

When no relevant published studies were found, and new economic analysis was not prioritised, the GDG made a qualitative judgement about
cost-effectiveness by considering expected differences in resource use between options and relevant UK National Health Service (NHS) unit
costs, alongside the results of the clinical effectiveness review.

The UK NHS costs reported in the guideline are those that were presented to the GDG and were correct at the time recommendations were
drafted. They may have changed subsequently before the time of publication. However, the GDG has no reason to believe they have changed
substantially.

Methods Used to Formulate the Recommendations
Expert Consensus (Delphi)

Informal Consensus

Description of Methods Used to Formulate the Recommendations
Note from the National Guideline Clearinghouse (NGC): This guideline was developed by the National Clinical Guideline Centre (NCGC) on
behalf of the National Institute for Health and Care Excellence (NICE). See the "Availability of Companion Documents" field for the full version of
this guidance and related appendices.

Who Developed This Guideline?

A multidisciplinary Guideline Development Group (GDG) comprising health professionals and lay members, supported by health service
researchers from the NCGC, developed this guideline.

NICE funds the NCGC and thus supported the development of this guideline. The GDG was convened by the NCGC in accordance with
guidance from NICE.

The group met every 6 weeks during the development of the guideline, except for a period of 3 months while the Delphi survey was conducted.



Staff from the NCGC provided methodological support and guidance for the development process. The team working on the guideline included a
project manager, systematic reviewers, health economists and information scientists. They undertook systematic searches of the literature,
appraised the evidence, conducted meta-analysis and cost-effectiveness analysis where appropriate and drafted the guideline in collaboration with
the GDG.

Hierarchy of Evidence

In the absence of high quality evidence the GDG developed a pragmatic process by which to make recommendations:

Order of preference for study designs:

Systematic reviews of randomised controlled trials that meet the PICOs (patient, intervention, comparison, outcomes)
Randomized controlled trials (RCTs)

Where no RCTs are available, the GDG will consider:

Abstracts of RCTs

Where no RCTs or abstracts of RCTs are available:

Non-randomised trials: prospective or retrospective cohort studies
Non-blinded, single and double-blinded trials will be included

Where no randomised or non-randomised evidence are available (when applicable):

Prognostic evidence

A formal consensus method and informal consensus and clinical experience of the GDG were used to inform all recommendations. The discussions
are documented in the 'recommendations and link to evidence' section in each chapter in the full version of the guideline.

Delphi Consensus Survey

In the absence of a strong evidence base and clear guidance for clinical practice, a formal Delphi consensus technique was used to provide the
GDG with a basis for decision-making.

The NCGC technical team, in partnership with the GDG, developed a survey based on the current recommendations made in the 2003 guideline,
in order to reassess the consensus view amongst the relevant health professionals since 2003. The survey was a modified Delphi survey, which
used an anonymous, multi-round, consensus-building technique. The results of the survey along with any economic evidence were considered by
the GDG when drafting consensus-based recommendations for the updated guideline. The full methodology and results of the Delphi consensus
survey are contained in Appendix L of the full version of the guideline.

Developing Recommendations

Over the course of the guideline development process, the GDG was presented with:

Evidence tables of the clinical and economic evidence reviewed from the literature. All evidence tables are in Appendix H.
Summaries of clinical and economic evidence and quality (as presented in Chapters 5–17 in the full version of the guideline)
Forest plots (Appendix J)
A description of the methods of the cost-effectiveness analysis undertaken for the guideline (Appendix M)
Results of the modified Delphi consensus survey (Appendix L)

Recommendations were drafted on the basis of the GDG's interpretation of the available evidence, taking into account the balance of benefits,
harms and costs between different courses of action. This was either done formally in an economic model, or informally. Firstly, the net benefit
over harm (clinical effectiveness) was considered, focusing on the critical outcomes. When this was done informally, the GDG took into account
the clinical benefits and harms when one intervention was compared with another. The assessment of net benefit was moderated by the importance
placed on the outcomes (the GDG's values and preferences), and the confidence the GDG had in the evidence (evidence quality). Secondly,
whether the net benefit justified any differences in costs was assessed.

When clinical and economic evidence was of poor quality, conflicting or absent, the GDG drafted recommendations based on their expert opinion.
The considerations for making consensus-based recommendations include the balance between potential harms and benefits, the economic costs
compared to the economic benefits, current practices, recommendations made in other relevant guidelines, patient preferences and equality issues.



The consensus recommendations were agreed through discussions in the GDG meeting. The results of the modified Delphi consensus survey were
considered alongside any evidence where available, and informed the GDG in their decision making when drafting recommendations. The GDG
also considered whether the uncertainty was sufficient to justify delaying making a recommendation to await further research, taking into account
the potential harm of failing to make a clear recommendation.

The GDG considered the 'strength' of recommendations. This takes into account the quality of the evidence but is conceptually different. Some
recommendations are 'strong' in that the GDG believes that the vast majority of healthcare and other professionals and patients would choose a
particular intervention if they considered the evidence in the same way that the GDG has. This is generally the case if the benefits clearly outweigh
the harms for most people and the intervention is likely to be cost effective. However, there is often a closer balance between benefits and harms,
and some patients would not choose an intervention whereas others would. This may happen, for example, if some patients are particularly averse
to some side effects and others are not. In these circumstances the recommendation is generally weaker, although it may be possible to make
stronger recommendations about specific groups of patients.

The GDG focused on the following factors in agreeing the wording of the recommendations:

The actions health professionals need to take
The information readers need to know
The strength of the recommendation (for example the word 'offer' was used for strong recommendations and 'consider' for weaker
recommendations)
The involvement of patients (and their carers if needed) in decisions on treatment and care
Consistency with NICE's standard advice on recommendations about drugs, waiting times and ineffective interventions

The main considerations specific to each recommendation are outlined in the 'Recommendations and link to evidence' sections within each chapter
of the full version of the guideline.

For certain areas (for example resting echocardiogram [ECG]) the GDG used a traffic light system to show the degree of consensus reached by
the GDG (see Table 10 in the full version of the guideline).

The American Society of Anesthesiologists (ASA) Physical Status Classification System was used when developing recommendations to describe
fitness to undergo an anaesthetic.

Rating Scheme for the Strength of the Recommendations
Strength of Recommendation

Some recommendations can be made with more certainty than others. The Guideline Development Group (GDG) makes a recommendation based
on the trade-off between the benefits and harms of an intervention, taking into account the quality of the underpinning evidence. For some
interventions, the GDG is confident that, given the information it has looked at, most patients would choose the intervention. The wording used in
the recommendations in this guideline denotes the certainty with which the recommendation is made (the strength of the recommendation).

Interventions That Must (or Must Not) Be Used

The GDG usually uses 'must' or 'must not' only if there is a legal duty to apply the recommendation. Occasionally the GDG uses 'must' (or 'must
not') if the consequences of not following the recommendation could be extremely serious or potentially life threatening.

Interventions That Should (or Should Not) Be Used – a 'Strong' Recommendation

The GDG uses 'offer' (and similar words such as 'refer' or 'advise') when confident that, for the vast majority of patients, an intervention will do
more good than harm, and be cost effective. Similar forms of words (for example, 'Do not offer…') are used when the GDG is confident that an
intervention will not be of benefit for most patients.

Interventions That Could Be Used

The GDG uses 'consider' when confident that an intervention will do more good than harm for most patients, and be cost effective, but other
options may be similarly cost effective. The choice of intervention, and whether or not to have the intervention at all, is more likely to depend on the
patient's values and preferences than for a strong recommendation, and so the healthcare professional should spend more time considering and
discussing the options with the patient.



Cost Analysis
See the Economic Evidence sections for each review question in the full version of the guideline (see the "Availability of Companion Documents"
field).

See also Appendix M: Economic Considerations in the full guideline appendices (see the "Availability of Companion Documents" field). Unit costs
of tests are provided for consideration alongside the Delphi survey results.

Method of Guideline Validation
External Peer Review

Internal Peer Review

Description of Method of Guideline Validation
Validation Process

This guideline is subject to a 6-week public consultation and feedback as part of the quality assurance and peer review of the document. All
comments received from registered stakeholders are responded to in turn and posted on the National Institute for Health and Care Excellence
(NICE) Web site.

Evidence Supporting the Recommendations

Type of Evidence Supporting the Recommendations
The type of evidence supporting the recommendations is not specifically stated.

See the "Type of Studies" section in the "Description of Methods Used to Collect/Select the Evidence" field for information on the type of studies
used to formulate the recommendations.

Benefits/Harms of Implementing the Guideline Recommendations

Potential Benefits
Reduced unnecessary testing, thereby reducing anxiety, delays in treatment and unnecessary, costly and possibly harmful treatments
Preoperative tests provide a benefit where they yield additional information that cannot be obtained from a patient history and physical
examination alone, and also where they:

Help to assess the risk to the patient and inform discussions about the risks and benefits of surgery
Allow the patient's clinical management to be altered, if necessary, in order to reduce possible harm or increase the benefit of surgery
Help to predict postoperative complications
Establish a baseline measurement for later reference where potentially abnormal postoperative test results cannot be adequately
interpreted in isolation

Refer to the "Trade-off between clinical benefits and harms" sections in the full version of the guideline (see the "Availability of Companion
Documents" field) for details about benefits of specific preoperative tests.

Potential Harms
There were some concerns among the Guideline Development Group (GDG) that performing a preoperative resting echocardiogram (ECG)
in asymptomatic patients could lead to detection of abnormalities with unknown clinical significance. This could potentially lead to further



investigations and treatment that might have risks and could delay surgery unnecessarily.
The GDG were concerned that incorrect assessments may be made regarding the risk of surgery based on the outcome of cardiopulmonary
exercise testing (CPET), in particular when there is no strong evidence to support such assessments. CPET is considered a safe test, with
the risks the same as for mild-moderate exercise. Major adverse events including death, myocardial infarction, arrhythmia, haemodynamic
instability and orthopaedic injury are reported in study populations at a rate of <1 to 5 per 10,000 tests.
If surgery is delayed in order to optimise control of the patient's diabetes, there is a need to consider any potential consequences of delaying
surgery. It is also important to note that there is no guarantee that every patient will achieve improved diabetic control during this delay.
False-positive or false-negative results of pregnancy tests

Refer to the "Trade-off between clinical benefits and harms" sections in the full version of the guideline (see the "Availability of Companion
Documents" field) for details about harms of specific preoperative tests.

Qualifying Statements

Qualifying Statements
The recommendations in this guideline represent the view of the National Institute for Health and Care Excellence (NICE), arrived at after
careful consideration of the evidence available. When exercising their judgement, professionals are expected to take this guideline fully into
account, alongside the individual needs, preferences and values of their patients or service users. The application of the recommendations in
this guideline are not mandatory and the guideline does not override the responsibility of healthcare professionals to make decisions
appropriate to the circumstances of the individual patient, in consultation with the patient and/or their carer or guardian.
Local commissioners and/or providers have a responsibility to enable the guideline to be applied when individual health professionals and
their patients or service users wish to use it. They should do so in the context of local and national priorities for funding and developing
services, and in light of their duties to have due regard to the need to eliminate unlawful discrimination, to advance equality of opportunity
and to reduce health inequalities. Nothing in this guideline should be interpreted in a way that would be inconsistent with compliance with
those duties.
Healthcare providers need to use clinical judgement, knowledge and expertise when deciding whether it is appropriate to apply guidelines.
The recommendations cited here are a guide and may not be appropriate for use in all situations. The decision to adopt any of the
recommendations cited here must be made by practitioners in light of individual patient circumstances, the wishes of the patient, clinical
expertise and resources.
The National Clinical Guideline Centre (NCGC) disclaims any responsibility for damages arising out of the use or non-use of this guideline
and the literature used in support of this guideline.

Issues with Guideline Development

The GDG noted that the guideline population was large and cross-cutting, and that the recommendations only provide guidance for routine
preoperative assessment. Specific clinical conditions were not considered and all recommendations must be interpreted with appropriate clinical
experience. The GDG also anticipated a lack of high quality clinical evidence (randomised controlled trials [RCTs] or sufficiently large cohort
studies) to inform the recommendations, and therefore decided to use prognostic data and formal consensus methods to identify areas of
agreement on which to base recommendations.

Implementation of the Guideline

Description of Implementation Strategy
Putting this Guideline into Practice

The National Institute for Health and Care Excellence (NICE) has produced tools and resources  to help you put this
guideline into practice (see also the "Availability of Companion Documents" field).

Putting recommendations into practice can take time. How long may vary from guideline to guideline, and depends on how much change in
practice or services is needed. Implementing change is most effective when aligned with local priorities.
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Changes recommended for clinical practice that can be done quickly – like changes in prescribing practice – should be shared quickly. This is
because healthcare professionals should use guidelines to guide their work – as is required by professional regulating bodies such as the General
Medical and Nursing and Midwifery Councils.

Changes should be implemented as soon as possible, unless there is a good reason for not doing so (for example, if it would be better value for
money if a package of recommendations were all implemented at once).

Different organisations may need different approaches to implementation, depending on their size and function. Sometimes individual practitioners
may be able to respond to recommendations to improve their practice more quickly than large organisations.

Here are some pointers to help organisations put NICE guidelines into practice:

1. Raise awareness through routine communication channels, such as email or newsletters, regular meetings, internal staff briefings and other
communications with all relevant partner organisations. Identify things staff can include in their own practice straight away.

2. Identify a lead with an interest in the topic to champion the guideline and motivate others to support its use and make service changes, and
to find out any significant issues locally.

3. Carry out a baseline assessment against the recommendations to find out whether there are gaps in current service provision.
4. Think about what data you need to measure improvement and plan how you will collect it. You may want to work with other health and

social care organisations and specialist groups to compare current practice with the recommendations. This may also help identify local
issues that will slow or prevent implementation.

5. Develop an action plan, with the steps needed to put the guideline into practice, and make sure it is ready as soon as possible. Big, complex
changes may take longer to implement, but some may be quick and easy to do. An action plan will help in both cases.

6. For very big changes include milestones and a business case, which will set out additional costs, savings and possible areas for
disinvestment. A small project group could develop the action plan. The group might include the guideline champion, a senior organisational
sponsor, staff involved in the associated services, finance and information professionals.

7. Implement the action plan with oversight from the lead and the project group. Big projects may also need project management support.
8. Review and monitor how well the guideline is being implemented through the project group. Share progress with those involved in making

improvements, as well as relevant boards and local partners.

NICE provides a comprehensive programme of support and resources to maximise uptake and use of evidence and guidance. See the into
practice  pages for more information.

Also see Leng G, Moore V, Abraham S, editors (2014) Achieving high quality care – practical experience from NICE. Chichester: Wiley.

Implementation Tools
Clinical Algorithm

Foreign Language Translations

Mobile Device Resources

Patient Resources

Resources

Wall Poster

Institute of Medicine (IOM) National Healthcare Quality Report
Categories

IOM Care Need

For information about availability, see the Availability of Companion Documents and Patient Resources fields below.
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Getting Better

Staying Healthy

IOM Domain
Effectiveness

Patient-centeredness
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